Recently, Noo and coworkers discovered an explicit inversion formula for the finite Hilbert transform, which is very important to accurate reconstruction from truncated projections. This letter presents two formulae for the finite inverse Hilbert transform using some elementary complex variable analysis. The new formulae do not contain the constant C and the singular endpoints that exist in the formula in Noo et al (2004 Phys. Med. Biol. 49 3903-23).
It has been found recently that some regions of interest (ROI) can be accurately reconstructed from truncated projections [1] . The basic procedure is to backproject the derivatives of the projections followed by a finite inverse Hilbert transform. This reconstruction method was first used in [2] to develop the explicit inversion formula for the exponential Radon transform with half-scan projections and then applied to the truncated spiral cone-beam CT data [3] . The inversion formula in [2] was very general so that its proof required the compact operator theory. For CT images where the exponential Radon transform reduces to a regular Radon transform, we give a one-step finite inverse Hilbert transform using some elementary complex variable analysis. The constant in the inversion formula from [1] needs to be determined using the specific value of the function to be reconstructed. Our 'finite inverse Hilbert transform' is achieved via convolution and does not include the arbitrary constant. The inversion procedure can be performed in two different ways by (19) or (20). Compared with the classical treatment of the finite inverse Hilbert transform in [4] , our method seems to be more straightforward for extension to general integral intervals as revealed in (14).
The Hilbert transform of f (t) and its inverse can be described as
Let [L, U ] stand for a finite interval in R 1 and C be the complex plane. In general, F (s) has the support in the whole line R 1 although f (t) could have compact support. The goal of the finite inverse Hilbert transform is to recover f (t) from F (s) that is only known in a finite
The definition of √ z takes the right half branch of
Define
Now, we prove the following lemma. 
Lemma 1. Assume that f (t) is a smooth function with support in [L, U ], then, one has the following convolution-style integral equations:
The integral is along the anti-clockwise direction. When D tends to infinity, one has
, one has the following equation:
Calculating all the inner terms in (9), one has
Combining equations from (8) to (13), one has the following key relation:
By (14), it is easy to deduce the following integral equation:
Then, the inversion formula (5) follows from (15). When p = p 0 , equation (14) becomes
Then, formula (6) is readily available by the following equation:
Note that (6) 
f (p) dp, we have
Combining (5) and (18) yields
Similarly, from (6) we obtain
The above two formulae are the main results of this letter; they provide two one-step inversion formulae for the finite Hilbert transform. Note that the term U L f (s) ds has been removed from (5) and (6); the endpoint singularities in (5) have also been eliminated. Another question that naturally arises is what is the minimum data required on F (s) in order to uniquely recover f (t). Equation (18) implies that a slightly larger interval [L 1 , U 1 ] would be enough. However, it seems that [L, U ] is not sufficient to ensure a unique solution of (5). One example is that for any constant c, f (t) + c/k(t, L, U ) satisfies equation (5) when −L = U = 1, which was proved in pages 176-8 of [4] .
